Transcriptional and posttranscriptional regulation of malic enzyme synthesis by insulin and triiodothyronine.
To investigate the transcriptional and posttranscriptional regulation of malate dehydrogenase (EC 1.1.1.40) induction by insulin, the transcriptional rate, mRNA concentration and enzyme induction of malic enzyme were compared in livers of normal and diabetic rats fed a high-carbohydrate diet. When rats were fed the diet for 4 days, the enzyme induction and mRNA concentration in livers of diabetic rats were only about 10% and 39%, respectively, of the values of normal rats, and the transcriptional rate was about 64%. Insulin treatment restored the transcriptional rate and mRNA concentration in 8 h and the enzyme induction in 4 days. Thus, it is suggested that insulin is involved in malic enzyme transcription of the gene and also possibly in the translation of the cytoplasm. On the other hand, by giving triiodothyronine treatment, the transcriptional rate and mRNA concentration were increased about twice and the enzyme induction, about 10-times in the diabetic animals. Triiodothyronine appears to stimulate malic enzyme transcription and possibly post-transcriptional steps even at a very low insulin level.